Quantitative and qualitative analysis of the human primitive progenitor cell compartment after autologous stem cell transplantation.
The aim of this study was to examine whether the severe prolonged deficiency in marrow clonogenic progenitor cells reported after autologous stem cell transplantation (ASCT) is associated with impairment of the primitive progenitor cell compartment. We performed Dexter-type marrow cultures and limiting dilution assays with CD34(+) cells from patients 1 year and/or later after autografting with peripheral blood stem cells for non-Hodgkin's lymphoma (NHL). Flow cytometric analysis was used to assess the CD38 antigen expression and apoptotic state (7-ADD(-)/annexin-V(+) cells) of the CD34(+) cell population. We found a dramatic decrease in both clonogenic progenitor cell production and frequency of long term culture-initiating cells (LTC-IC) in all the patients tested at 1 year, even in those displaying normal progenitor cell frequency. Surprisingly, the clonogenic capacity of each LTC-IC was not increased. Flow cytometric analysis of the CD34(+) cell population confirmed this quantitative defect, with a reduction in the CD38(dim/neg) cell population but no increase in apoptosis. This defect did not improve over time up to 4 years after transplantation. In addition, qualitative abnormalities were revealed, demonstrated by decreased CD34 antigen expression, together with impaired differentiating properties of LTC-IC toward erythroid lineage at 1 year. This study indicates that both quantitative and qualitative abnormalities of the primitive progenitor cell compartment are a constant feature up to 4 years after autologous stem cell transplantation.